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ABSTRACT: 

The invention provides a drug-oligomer conjugate having the following general formula: ##STR1## 

wherein D is a therapeutic drug moiety; H and H' are each a hydrophilic moiety, independently selected from 
the group consisting of straight or branched PEG polymers having from 2 to 130 PEG subunits, and sugars; L is 
a lipophilic moiety selected from the group consisting of alkyl groups having 2-26 carbon atoms, cholesterol, 
adamantane and fatty acids; o is a number from 1 to the maximum number of covalent bonding sites on H; 
m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on D 
for the — H', — L and --H--L substituents; the H— L bond(s) are hydrolyzable and the D--L* bond(s), when 
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present, are hydrolyzable; the conjugate being further characterized by one of the following: (i) m is 0 and p 
is at least 1; (ii) n is 0 and p is at least 1; (iii) m and n are each 0 and p is at least 1; (iv) p is 0 and m and n are 
each at least 1. The therapeutic drug moiety is preferably a therapeutic protein or peptide, preferably insulin 
or a functional equivalent thereof. 

60 Claims, 3 Drawing figures 
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TITLE'. Amphiphilic drug-oligomer conjugates with hydroyzable lipophile components and methods for making 
and using the same 

CLAIMS: 

1. A drug-oligomer conjugate having the following general formula: 

D--[(H--S.sub.n)--L.sub.o ].sub.p (Formula 11) 

wherein 

D is a therapeutic drug moiety; 

H is a hydrophilic moiety, independently selected from the group consisting of straight or branched PEG 
polymers having from 2 to 130 PES subunits, and sugars; 

L is a lipophilic moiety selected from the group consisting of alkyl groups having 2-24 carbon atoms, 
cholesterol, adamantane and fatty acids; 

S is a spacer group selected from the group consisting of sugars, carbohydrates and glycerol; 

n is a number from 1 to the maximum number of covalent bonding sites at which S can form a bond with H; 

o is a number from 1 to the maximum number of covalent bonding sites at which L can form a bond with S; 

p is a number from 1 to the maximum number of covalent bonding sites at which — [(H--Sn)--Lo] can form a 
bond with D; and 

the S— H bond is hydrolyzable. 

5. A drug-oligomer conjugate having the following general formula: 
D--[(H— S.sub.n — H\sub.q)--L.sub.o ].sub.p (Formula 12) 



wherein 
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D is a therapeutic drug moiety; 

H and H' are hydrophilic moieties, individually selected from the group consisting of straight or branched PES 
polymers having from 2 to 130 PES subunits, and sugars; 

L is a lipophilic moiety selected from the group consisting of alkyl groups having 2-24 carbon atoms, 
cholesterol, adamantane and fatty acids; 

S is a spacer group selected from the group consisting of sugars, carbohydrates and glycerol; 

n is a number from 1 to the maximum number of covalent bonding sites at which S can form a bond with H; 

q is a number from 1 to the maximum number of covalent bonding sites at which H' can form a bond with S; 

o is a number from 1 to the maximum number of covalent bonding sites at which L can form a bond with S; 

p is a number from 1 to the maximum number of covalent bonding sites at which — [(H— S.sub.n 
"H\sub.q)--L.sub.o ] can form a bond with D; and 

the H--S bond is hydrolyzable. 

9. The drug-oligomer conjugate of claim 5 wherein the H'— L bond is non-hydrolyzable, and wherein the 
(H— S.sub.n — H',sub.q)--L.sub.o oligomer comprises an H'--L subunit selected from the group consisting of: 

CH.sub.3 (CH.sub.2).sub.n (OC.sub.2 H.sub.4).sub.m OH (Formula 3) 

wherein n=3 to 25 and m=l to 7; 

CH.sub.3 (CH.sub.2).sub.n (OC.sub.2 H.sub.4).sub.m OCH.sub.2 CO.sub.2 H (Formula 4) 
wherein n=3 to 25 and m=l to 6; 

R~(OC.sub.2 H.sub.4).sub.m CH.sub.2 CO.sub.2 H (Formula 6) 
wherein m=0 to 5 and R= cholesterol or adamantane; 

CH.sub.3 (CH.sub.2 ~CH.dbd.CH).sub.6 (CH.sub.2).sub.2 (OC.sub.2 H.sub.4).sub.m OH (Formula 8) 
wherein m=l to 7; and 

CH.sub.3 (CH.sub.2 -CH.dbd.CH).sub.6 (CH.sub.2).sub.2 CX(OC.sub.2 H.sub.4).sub.m OH (Formula 9) 
wherein m=l to 7 and X=NH. 

11. A drug-oligomer conjugate having the following general formula: 
D--[(H--H'.sub.q — S.sub.n)— L.sub.o ].sub.p (Formula 13) 
wherein 
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D is a therapeutic drug moiety; 

H and H' are hydrophilic moieties, individually selected from the group consisting of straight or branched PES 
polymers having from 2 to 130 PES subunits, and sugars; 

L is a lipophilic moiety selected from the group consisting of alky I groups having 2-24 carbon atoms, 
cholesterol, and fatty acids; 

S is a spacer group selected from the group consisting of sugars, carbohydrates and glycerol; 

q is a number from 1 to the maximum number of covalent bonding sites at which H' can form a bond with H; 

n is a number frpm 1 to the maximum number of covalent bonding sites at which S can form a bond with H'; 

o is a number from 1 to the maximum number of covalent bonding sites at which L can form a bond with S; 

p is a number from 1 to the maximum number of covalent bonding sites at which --[(H— H'.sub.q 
— S.sub.n)— L.sub.o ] can form a bond with t>; and 

the H--S bond is hydrolyzable. 

15. A drug-oligomer conjugate having the following general formula: 

D--[(H--H\sub.q)--L.sub.o ].sub.p (Formula 10) 

wherein 

D is a therapeutic drug moiety; 

H and H 1 are hydrophilic moieties, individually selected from the group consisting of straight or branched PES 
polymers having from 2 to 130 PES subunits, and sugars; 

L is a lipophilic moiety selected from the group consisting of alkyl groups having 2-24 carbon atoms, 
cholesterol, and fatty acids; 

the H--H' bond is hydrolyzable and the H'— L bond is not hydrolyzable; 

q is a number from 1 to the maximum number of covalent bonding sites at which H' can form a bond with H; 
o is a number from 1 to the maximum number of covalent bonding sites at which L can form a bond with H'; and 

p is a number from 1 to the maximum number of covalent bonding sites at which —[(H— H'.sub.q)— L.sub.o ] can 
form a bond with D. 

21. A drug-oligomer conjugate having the following general formula; ##STR14## 
wherein 

D is a therapeutic drug moiety; 
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H and H' are each a hydrophilic moiety, independently selected from the group consisting of straight or 
branched PES polymers having from 2 to 130 PES subunits, and sugars; 

the H— L bond(s) are hydrolyzable and the D--L' bond(s), when present, are hydrolysable; 

L and L' are each a lipophilic moiety, independently selected from the group consisting of alkyl groups having 
2-26 carbon atoms, cholesterol adamantane and fatty acids; 

o is a number from 1 to the maximum number of covalent bonding sites on H; and 

m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on D 
for the — H\ --L' and --H--L substituents, and wherein m and n are each at least 1. 

26. A drug-oligomer conjugate having the following general formula: ##STR15## 

wherein 

D is a therapeutic drug moiety; 

H and H' are each a hydrophilic moiety, independently selected from the group consisting of straight or 
branched PEG polymers having from 2 to 130 PES subunits, and sugars; 

the H--L bond(s) are hydrolyzable and the D—L' bond(s), when present, are hydrolysable; 

L and L 1 are each a lipophilic moiety, independently selected from the group consisting of alkyl groups having 
2-24 carbon atoms, cholesterol, adamantane and fatty acids: 

»o is a number from 1 to the maximum number of covalent bonding sites on H; 

m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on D 
for the — H \ — L' and — H--L substituents, and wherein m and n are each at least 1; and 

wherein the D--H and D--H' bonds, when present, are independently selected from the group consisting of 
carbamate, amide and secondary amine. 

28. A drug-oligomer conjugate having the following general formula: ##STR16## 
wherein 

D is a therapeutic drug moiety; 

H and H' are each a hydrophilic moiety, independently selected from the group consisting of straight or 
branched PES polymers having from 2 to 130 PES subunits, and sugars; 

the H— L bond(s) are hydrolyzable and the D—L* bond(s), when present, are hydrolysable; 

L and L* are each a lipophilic moiety, independently selected from the group consisting of alkyl groups having 
2-24 carbon atoms, cholesterol adamantane and fatty acids; 
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o is a number from 1 to the maximum number of covalent bonding sites on H; 

m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on D 
for the ~H', --L' and — H--L substituents, and wherein m and n are each at least 1; and 

wherein the H— L bond is selected from the group consisting of ester and carbonate. 

32. A drug-oligomer conjugate having the following general formula: ##STR17## 

wherein 

D is a therapeutic drug moiety; 

H and H' are each a hydrophilic moiety, independently selected from the group consisting of straight or 
branched PEG polymers having from 2 to 130 PEG subunits, and sugars; 

the H— L bond(s) are hydrolyzable and the D--L' bond(s), when present, are hydrolysable; 

L and L* are each a lipophilic moiety, independently selected from the group consisting of alkyl groups having 
2-24 carbon atoms, cholesterol, adamantane and fatty acids; 

o is a number from 1 to the maximum number of covalent bonding sites on H; 

m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on D 
for the --H', — L' and — H— L substituents, and wherein m and n are each at least 1; and 

wherein the therapeutic drug moiety has at least one available moiety for conjugation selected from the group 
consisting of --NH2; —OH and -- SH, and wherein at least one of the available moieties is conjugated to the 
H--L moiety. 

35. The drug-oligomer conjugate of claim 32 wherein D is an antigen from an organism or associated with a 
disease state, selected from the group consisting of adenoviruses; anthrax; Bordetella pertussus; Botulism; 
bovine rhinotracheitis; Branhamella catarrhalis; canine hepatitis; canine distemper; Chlamydiae; Cholera; 
coccidiomycosis; cowpox; cytomegalovirus; Dengue fever; dengue toxoplasmosis; Diphtheria; encephalitis; 
Enterotoxigenic E. coli; Epstein Barr virus; equine encephalitis; equine infectious anemia; equine influenza; 
equine pneumonia; equine rhinovirus; Escherichia coli; feline leukemia; flavivirus; Globulin; haemophilus influenza 
type b; Haemophilus influenzae; Haemophilus pertussis; Helicobacter pylon ; Hemophilus; hepatitis; hepatitis A; 
hepatitis B; Hepatitis C; herpes viruses; HIV; HIV- 1 viruses; HIV-2 viruses; HTLV; Influenza; Japanese 
encephalitis; Klebsiellae species; Legionella pneumophila; leishmania; leprosy; lyme disease; malaria immunogen; 
measles; meningitis; meningococcal; Meningococcal Polysaccharide Group A; Meningococcal Polysaccharide 
Group C; mumps; Mumps Virus; mycobacteria; Mycobacterium tuberculosis; Neisseria; Neisseria gonorrhoeae; 
Neisseria meningitidis; ovine blue tongue; ovine encephalitis; papilloma; parainfluenza; paramyxoviruses; 
Pertussis; Plague; Pneumococcus; Pneumocystis carinii; Pneumonia; Poliovirus; Proteus species; Pseudomonas 
aeruginosa; rabies; respiratory syncytial virus; rotavirus; Rubella; Salmonellae; schistosomiasis; Shigellae; 
simian immunodeficiency virus; Smallpox; Staphylococcus aureus; Staphylococcus species; Streptococcus 
pneumoniae; Streptococcus pyogenes; Streptococcus species; swine influenza; tetanus; Treponema pallidum; 
Typhoid; Vaccinia; varicella-zoster virus; and Vibrio cholerae. 

38. A drug-oligomer conjugate having the following general formula: ##STR18## 
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wherein 

D is a therapeutic drug moiety; 

H and H' are each a hydrophilic moiety, independently selected from the group consisting of straight or 
branched PES polymers having from 2 to 130 PEG subunits, and sugars; 

the H— L bond(s) are hydrolyzable and the t>--L' bond(s), when present, are hydrolysable; 

L and L* are each a lipophilic moiety, independently selected from the group consisting of alkyl groups having 
2-24 carbon atoms, cholesterol, adamantane and fatty acids having 4-26 carbon atoms; 

o is a number from 1 to the maximum number of covalent bonding sites on H; and 

m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on D 
for the — H \ — L' and —H— L substituents, and wherein m and n are each at least 1. 

40. A drug-oligomer conjugate having the following general formula: ##STR19## 

wherein 

D is a therapeutic drug moiety; 

H and H' are each a hydrophilic moiety, independently selected from the group consisting of straight or 
branched PEG polymers having from 2 to 130 PES subunits, and sugars; 

the H— L bond(s) are hydrolyzable and the D--L' bond(s), when present, are hydrolysable; 

L and L' are each a lipophilic moiety, independently selected from the group consisting of alkyl groups having 
2-24 carbon atoms, cholesterol adamantane and fatty acids; 

o is a number from 1 to the maximum number of covalent bonding sites on H; 

m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on D 
for the — H\ — L' and —H— L substituents, and wherein m and n are each at least 1; and 

wherein H--L is selected from the group consisting of: 

CH.sub.3 (CH.sub.2).sub.n CX(OC.sub.2 H.sub.4).sub.m OH (Formula 5) 

wherein n=3 to 25, m=l and X.dbd.O; 

R--OCO(C.sub.2 H.sub.4 0).sub.m CH.sub.2 CO.sub.2 H (Formula 7) 
wherein m=0 to 5 and R= cholesterol or adamantane; and 

CH.sub.3 (CH.sub.2 -CH.dbd.CH).sub.6 (CH.sub.2).sub.2 CX(OC.sub.2 H.sub.4).sub.m OH (Formula 9) 
wherein m=l to 7 and X=0. 
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45. A method for solubilizing a drug in an oil containing pharmaceutical formulation comprising: 

a) providing a drug-oligomer conjugate having a formula: ##STR20## 
where 

D is a therapeutic drug moiety; 

H and H* are each a hydrophilic moiety, independently selected from the group consisting of straight or 
branched PES polymers having from 2 to 130 PES subunits, and sugars; 

the H--L bond(s) are hydrolyzable and the D--L* bond(s), when present, are hydrolysable; 

L and L' are each a lipophilic moiety, independently selected from the group consisting of alkyl groups having 
2-24 carbon atoms, cholesterol adamantane and fatty acids; 

o is a number from 1 to the maximum number of covalent bonding sites on H, 

m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on t> 
for the — H\ — L' and — H— L substituents, and wherein m and n are each at least 1; 

b) bringing the drug-oligomer conjugate of a) into association with an oil containing pharmaceutical formulation. 

49. A method for providing a drug-hydrophile conjugate to a situs of a subject, the method comprising 
administering to the subject a drug-oligomer conjugate having the formula: ##STR21## 

wherein 

D is a therapeutic drug moiety; 

H and H' are each a hydrophilic moiety, independently selected from the group consisting of straight or 
branched PES polymers having from 2 to 130 PES subunits, and sugars; 

L and L' are each a lipophilic moiety, independently selected from the group consisting of alkyl groups having 
2-24 carbon atoms, cholesterol adamantane and fatty acids, 

o is a number from 1 to the maximum number of covalent bonding sites on H; 

m+n+p together have a value of at least one and not exceeding the total number of covalent bonding sites on D 
for the --H\ --L' and — H— L substituents, and wherein m and n are each at least 1; and 

the H— L bond(s) and/or the D--L* bonds are hydrolyzable in the subject to provide the drug-hydrophile 
conjugate. 

56. A method for providing a drug-PES conjugate to a situs of a subject, wherein the drug component of the 
drug-PES conjugate is selected from the group consisting of insulin and functional equivalents of insulin, and 
wherein the drug-PES conjugate has enhanced activity in comparison with a corresponding unconjugated insulin 
molecule, the method comprising administering to the subject a drug-PES-lipophile conjugate having a formula: 
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D"[(H«H\sub.q)--L.sub.o ].sub.p (Formula 10) 
wherein 

b is selected from the group consisting of insulin and functional equivalents of insulin; 

H is a straight or branched PES polymer having from 2 to 7 PEG subunits; 

H' is a straight or branched PES polymer having from 0 to 130 PES subunits; 

L is a lipophilic moiety selected from the group consisting of alkyl groups having 2-24 carbon atoms, 
cholesterol, and fatty acids; 

q is a number from 1 to the maximum number of covalent bonding sites at which H' can form a bond with H; 

o is a number from 1 to the maximum number of covalent bonding sites at which L can form a bond with H'; 

p is a number from 1 to the maximum number of covalent bonding sites at which --[(H— H'.sub.q)— L.sub.o ] can 
form a bond with D; and 

the H--H' bond is hydrolyzed in the subject to provide the drug-PES conjugate. 
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ABSTRACT: 

A Novel Composition for targeted vesicular for treatment of H-Pylori infections and for protection of the cell 
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is useful since not only it treats H-Pylori infections and other diseases associated therewith but also helps in 
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